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WHAT 1YPL : OF PLANTING FLAT DO YOU WISH TO USE? ENTER THE NUMBER 
OF CELLS IN THE PLANTING FLA1 . Y 1 OF CELLS IN THE PLANTING FLAT 

204 



206 



208 




PRINT "YOU MUST ENTER 
EITHER 72 OR 286 CELLS 
FOR THE PLANTING FIATS' 



210 

INTER THE' NUMBER OF TUBES TO BE PLANTED FROM. 
N = # OF TUBES TO BE PLANTED FROM 




PRINT "YOU HAVE ENTERED TOO MANY TUBES FOR 
THE AVAILABLE NUMBER OF PLANTING CELLS." 

MAX OF (8] TUBES FOR (2) 72 CELL FLATS 
MAX OF (1 0) TUBES FOR (2) 286 CELL FLATS 



218 



FIG. 9A 
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|TURN QN W SlRGirflQTETOH VACUUMl ^ 



MOVE THE ROBOT SO THAT THE SINGLE HOLE 
PROBE IS POSITIONED DIRECTLY OVER ONE 
END OF THE TROUG H; Y(X'.25) 



^228 



SAMPLE THE ANALOG VACUUM SENSOR READING. 
THE SAMPLE = S. 



I 



[WAIT 1 SECOND] 



SAMPLE THE ANALOG VACUUM SENSOR READING. 
THE SAMPLE = C. 
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LOWER THE SINGLE HOLE PROBE DOWN 
INTO THE VEE TROUGH CORNER 



236 



SAMPLE THE ANALOG VACUUM SENSOR READING. 
THE SAMPLE =E. 



MOVE THE ROBOT SO THAT THE SINGLE HOLE 
PROBE TRANSLATES .5MM TOWARDS THE 
OPPOSITE CORNER OF THE VEE TROUGH 




SEED-PLANTING SUBROUTINE 




►DEES 




YESJ 




CLEAN SINGLE HOLE PROBE AT WASH STATION 
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FIG. 9B 
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FIG. 9C 
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LOWER THE SINGLE HOLE PROBE DOWN 
1 INTO THE VEE TROUGH CORNER 



1 



SAMPLE THE ANALOG VACUUM SENSOR READING. 
THE SAMPLE = E. 



El 




SEED-PLANTING SUBROUTINE 
YES 

X 'N0 



FIG. 9D 



MOVE THE ROBOT SO THAT THE SINGLE HOLE 
PROBE TRANSLATES .5MM TOWARDS THE 
OPPOSITE CORNER OF THE VEE TROUGH 
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MOVE THE ROBOT SO THAT THE 
MANIPULATOR IS POSITIONED 
DIRECTLY OVER TUBE J WITH 
THE I HEIGHT -. MAX 



LOWER THE ROBOT SO THAT THE 
MANIPULATOR IS POSITIONED 
DOWN AND AROUND THE LID OF 
TUBEJ_ 

[ "UNSCREW THE LID OF TUBE J 



RAISE THE SINGLE HOLE PROBE OUT 
OF THE VEE TROUGH 
T 



MOVE THE ROBOT SO THAT THE SINGLE HOLE PROBE 
IS LOCATED DIRECTLY OVER FLAT K, CELL L 



LOWER THE SINGLE HOLE PROBE 

INTO FLAT K, CELL L 
-j-J- 



TURN OFF THE SINGLEHOLE PROBE VACUUM] 



V [RAISE THE MANIPULATOR TO MAX Z 



r 



E 



400b-/ 



MOVE THE ROBOT SO THAT THE MESH 
SCREEN PROBE IS POSITIONED DIRECTLY 
OVER TUBE J 
I 



WAIT .2 SECONDS 
I 



TURN ON THE SINGLE HOLE PROBE LOW 
PRESSURE AIR TO DISPLACE THE SEED 
I 



WAIT 1 SECONDS 



[TUR N ON THE SCR EEN PROBE VACUUM 



3 



[LOWER THE SCREEN PROBE INTO TUBE J 



X 



WAIT 2.5 SECONDS 



400c 



R AISE THE SCREEN PROBE OUT OF TUBE J 



TURN OFF THE SINGLE HOLE 
PROBE LOW PRESSURE AIR 
I 



RAISE THE SINGLE HOLE PROBE 
OUT OF FLAT K. CELL L 



LOWER THE ROBOT SO THAT THE 
MANIPULATOR IS IN POSITION TO 
SCREW THE LID BACK ON TUBE J 



OPEN MANIPULATOR JAWS 



FIG. 9F 



RAISE THE MANIPULATOR TO MAX Z 



400d 



MOVE THE ROBOT SO THAT THE SCREEN 
PROBE IS POSITIONED OVER THE VEE TROUGH 
HOLDING STATION 
I 



LOWER THE SCREEN PROBE INTO THE VEE T ROUGH 
i 



TURN OFF THE SCREEN PROBE VACUUM 



TURN ON THE SCREEN PROBE LOW PRESS 

CLEAN OUT AIR. THIS WILL DEPOSIT 

ALL THE SEEDS INTO THE VEE TROUGH, 
i 



V 



WAIT 1 SECOND 
I 



TURN OFF THE SCREEN PROBE 
LOW PRESS CLEAN OUT AIR. 



T 



RAISE THE SCREEN PROBE OUT OF THE VEE TROUGH 



FIG. 9E 
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600 

RAISE 1 HE SINGLE HOLE PROBEOUTl / 
. OF THE VEE TROUGH I 

I T URN OFF THE SINGLE HOLE PROBE VACUUM 1 

TU1'WTHTs¥gTeW 
PBQBEiO^PRESSlffiEJR 

Wtherobot so that the manipulator is| 

i03JLIPlEMBiCILY0 VER THE BALL OUTLET I 

LOWER THE MANIPULATOR SO THAT THE MANIPULATOR I 
IS IN POSI TION TO CAPTURE THE NEXT AVAILAB LE BALL] 

l ~~ 

[CTOSE MANIPULATOR JAWSl 

[ RAISE MANIPULATOR TO MAXZl 

I MOVE THE ROBOT SO THAT THE MANIPULATOR IS 

LOCATED DIRECTLY OVER FLAT K. CELL L 

7 

LOWER THE MA NIPULATOR SO THAT THE BALL ONLY DROPS 1/4' 

T 

I OPEN MANIPULATOR JAWS I 
I RAISE MANIPULATOR TOWn 



FIG. 9G 
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MOVE THE ROBOT SO THAI HIE SCREEN PROBE IS P0SI1I0NED 
DIRECTLY OVER ONE END OF THE VEE TROUGH 

:" 

THE SCREEN PROBE 

LOWER THE SCREEN PROBE DOWN INTO THE 
VEEJRQUGH _ 



700 

y 



700a 



MOVE THE SCREEN PROBE SLOWLY TO THE 
OPPOSITE END OF THE VEE TROUGH 



j: 



RAISE THE SCREEN PROBE OUT OF THE VEE TROUGH! J 



MOVE THE ROBOT SO THAT THE MANIPULATOR IS 
POSITIONED DIRECTLY OVER TUBE J WITH 
THE Z HEIGHT - MAX 



800 



700b 



X 



LOWER THE ROBOT SO THAT THE MANIPULATOR IS 
POSITIONED DOWN AND AROUND THE LID OF TUBE J 



X 



CLOSE MANIPULATOR JAWS 



X 



UNSCREW THE UP OF TUBE J 
i 



RAISE MANIPULATOR TO MAX Z 



MOVE THE ROBOT SO THAT THE SCREEN 
PROBE AND SINGLE HOLE PROBE IS LOCATED 
DIRECTLY OVER THE WASH STATION 



MOVE THE ROBOT SO THAT THE MESH SCREEN 
PROBE IS POSITIONED DIRECTLY OVER TUBE J 



ILOWER THE PROBESINTQ THE WASH STATION] 



r 



LOWER THE SCREEN PROBE TO 
THE TOP OF TUBE J 



T 



TURN ON THE SCREEN AND SINGLE HOLE PROBES 
HIGH PRESSURE AIR 



TURN OFF THE SCREEN PR OBE VACUUM 
I 



700c 



WAIT .2 SECONDS 



I 



_ T 

I TURN ON THE WASH STATION AND VEE TROUGH AIR| 

1WAIT1SEC0NDI 



TURN ON THE SCREEN PROBE 
LOW PRESSURE AIR 



TURN OFF THE WASH STATION 
I 



TURN OFF THE SCREEN HIGH PRESSURE AIR 



WAIT 1 SECOND 



3 



1 RAISE THE PROBES OUT OF THE WASH STATION 



TURN OFF THE SCREEN PROBE 
LOW PRESSURE AIR 



700d 




X 



RAISE THE SCREEN PROBE OUT OF TUBEJ 



FIG. 91 



MOVE THE ROBOT SO THATTHE 
MANIPULATOR IS IN POSITION TO SCREW 
THE LID BACK ON TUBE J 



X 



SCREW THE LID BACK ON TUBE J 1 



OPEN MANIPULATOR JAWS 
I RAISE MANIPULATOR TO MAX Z 

FIG. 9H 



